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Abstract 
Grade IV spondylolisthesis in Meyerding 
classification is a special pathology given the 
particular  anatomy, biomechanics, clinical 
presentation  or surgical options. 
The clinical presentation may include a 
vertebral instability syndrome with various 
degrees of presentation but also radicular 
syndromes and caudaequina syndrome. 
Surgical treatment is a difficult attempt, 
and the available techniques are subject to 
controversy. The objectives of surgery are 
decompression of the neural elements, 
lumbar spine alignment, lordosys 
correction, with a normal disc space, and 
calibration of neural foramina.  The gold 
standard is represented by reduction and 
fusion, but as an alternative option is “in 
situ” fixation, if the first attempt failed. 
Keywords:   grade IV spondylolisthesis, 
vertebral instability, reduction, fusion 
Background 
With bipedal locomotion, the human 
skeleton, including the spine, suffered 
important changes. The centre of gravity 
moved forward, anterior to the lombosacral 
junction, and the physiological lumbar 
lordosis appeared, the intervertebral discs 
especially L5 were oriented forwards and 
downwards. In the same time the L5 neural 
arch had a reactive development and 
articular facets were oriented in a coronal 
plane being in this way adapted to their 
function to prevent anterior sliding. 
An anatomical defect at the level of “pars 
interarticulars”, called spondylolysis make 
this anterior movement  possible, and the 
vertebral body  slides anteriorly on the 
subjacent  vertebra – spondylolisthesis. 
In 1782,  Herbiniaux, a belgian 
obstetrician first described a vertebral 
sliding. He was concerned with the pelvic 
outlet narrowing, as a consequence of an 
deformity at the lobo-sacral junction (12). 
The term spondylolisthesis was introduced 
by Kilian in 1854 and comes from Greeks 
pondylos (vertebra) andolisthesis (sliding) 
(6, 21, 22).  
Case presentation 
A 16 years old male was admitted in our 
department in October 2010 with 
lumbalgia, walking deficit  and bladder 
symptoms. The clinical exam showed  a 
severe lumbar instability  (less than 30 min. 
tolerance to standing upright), lumbar 
blockage with paravertebral muscle spasm. 
A caudaequina syndrome was diagnosed 
with bilateral sciatalgia, L5-S1 bilateral  
paresthesia, Frankel D paraparesis, 
predominantly in bilateral L5 myotomes 
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(ASIA 3), and bladder disturbances 
including  dysuria and polakiuria. 
The diagnosis of  a L5-S1 isthmic  grade 
IV spondylolisthesis was confirmed on 
lumbar radiographs. 
The surgical treatment, consisted in 
dural sac and bilateral L5 intraforaminal 
roots decompression, followed by complete 
L5 discectomy and L5-S1  reduction and 
fusion with a PEEK cage,  completed with 
bilateral L4-L5-S1 posterior fusion with 
transpedicular screws. 
The patient remained immobilised in 
bed for 3 days. Lumbago and sciatica 
remitted immediately and the motor 
deficits and the bladder dysfunction 
remitted 4 to 6 weeks postoperative. 
Lumbar blockage persisted for two more 
months. 
At 6 months follow up the patient was 
walking and running  without difficulty, he 
had a good lumbar mobility and no 
lumbago or sciatica, also no motor deficits 
or  bladder dysfunction.  A control 
hyperflexion-hyperextension radiographs 
showed  a good alignment of  L4-L5 and S1 
vertebral bodies, a normal lumbar lordosis, 
and normal discal space height with a 
tendency towards a vertebral block. 
Surgical technique 
Given the evolution of the 
symptomatology the only available 
treatment was surgery, with a defined 
purpose of treating the lumbalgia and 
alleviate the neurological suffering. 
The goals of the surgery were nerve 
roots decompression with reduction and 
fusion of spondylolisthesis, regaining the 
lumbar lordosis, and the discal space and 
neural foramina height (Figures 1 and 2). 
We also thought of a second option of 
decompression and “in situ” fusion. 
 
Figure 1 Preoperative X-Ray 
 
Figure2 Postoperative X-Ray  (3 months) 
 
A 12-15 cm  midspinal lumbar incision 
was performed, and the muscles were 
slipped to give a good view of the  
transverses. A bilateral L5 spondylolysis was 
observed  along with L5 and S1 spina bifida 
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and elongated L5 articular spaces with a 
coronary orientation. The mobile L5 
posterior arch was resected along with the  
articulars. The dural sac was elongated and 
severely compressed on L5 disc posterior 
margin. L5 roots were compressed in the 
foramina. The S1 vertebral plateau was 
rounded in its posterior part (Figure 3). 
The L5 disc was bilaterally excised to 
reduce the resistance to the reduction of the 
listesis. Progressive and controlled L5-S1 
distraction was applied in order not to 
elongate the dural sac. The foramina were 
enlarged using a high speed drill. L5 
pedicles were conserved and  L5 roots were 
decompressed towards the laterovertebral 
space.The S1 plateau was modelled and its 
posterior margin exised for a better 
decompression of the dural sac. The 
adjacent L5 and S1 surfaces were prepared 
for intersomatic fusion.  
We proceded then to reduction 
introducing poliaxialtranspedicular screws 
in L4 and S1 pedicles. Special long head 
screws designed for reduction were 
introduced in L5 pedicles. The rods were 
then bent to imitate the lumbar lordosis and 
were intentionaly cut 2 cm longer, for the 
subsequent distraction to be efficient. The 
distraction was performed with attention to 
the tension in the dural sac and L5 roots, in 
order  to avoid elongation. 
 
 
Figure 3  Intraoperatorypicture - the dural sac is 
compressed by the posterior margin of the L5 disc 
A pursueder was used for the reduction, 
using the rod as a grade I lever fixed at L4 
and S1. In the same time L5 body was 
mobilised using a disc spacer introduced in 
the discal space. 
The intersomatic fusion using a lumbar 
PEEK cage filled with Hidroxyapatite and 
autologous bone from the L5 posterior 
arch. After the cage was secured and the 
lordosis was corrected the screws were 
locked. 
Discussion 
Grade IV spondylolisthesis is associated 
with  important changes in vertebral 
biomechanics and is a difficult problem for 
the surgeon. L5 body slippage puts stress on 
the anterior sacral plateau with possible 
fractures produced by the axial loading 
forces. In time the anterior margin of the 
plateau becomes round allowing the 
progression of the listesis. L5 takes a 
trapezoidal form with a posterior small 
base. L5 nerve root is thus pressed to the S1 
superior plateau, not with the L5 inferior 
plateau. The most frequent deficit in these 
cases is L5 radiculopaty. 
The surgical treatment creates new bony 
contact surfaces, for a stable and solid 
fusion. This is possible only if the 
spondylolisthesis is reduced and vertebral 
plateaus come in contact. Given the 
periradicular cicatriceal adherences 
reduction is often difficult and can worsen 
the neurological deficit produced by 
elongation. That is the reason that some 
surgeons prefer in situ fusion, that implies a 
good posterior bony synthesis which have, 
however, the risk of further progressing of 
spondylolisthesis. 
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Conclusion 
Grade IV spondylolisthesis remains a 
challenging surgical problem and the best 
treatment is reduction and solid fusion, 
which can be accomplished if the 
anatomical and biomechanical changes 
associated to this condition are well 
understood, and the surgical fusion 
techniques are safely performed. 
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